Vascular endothelial growth factor reduced hypoxia-induced death of human myoblasts and improved their engraftment in mouse muscles.
Muscle precursor cell (myoblasts) transplantation is considered as a potential approach to restore dystrophin expression in Duchenne muscular dystrophy (DMD) patients. The study purpose was to verify the implication of hypoxia in the myoblast death observed after their transplantation and also to evaluate the potential beneficial effects of vascular endothelial growth factor (VEGF) overexpression on myoblast engraftment in a murine model. Pimonidazole hydrochloride (hypoxyprobe-1) was used to mark selectively myoblasts to evaluate their hypoxia in vivo. In vitro, hypoxia was induced by culturing human myoblasts in hypoxic environment. In vitro effects of VEGF(165) on survival of human cells was assessed by Hoescht-PI labeling. Tibialis anterior (TA) female mouse muscles were electroporated with a plasmid containing the VEGF(165) or with an empty vector. Circulating VEGF concentration was assessed by ELISA. After 2 weeks of electroporation, severe combined immunodeficient (SCID) mice were transplanted with 800 000 human male myoblasts labeled with radioactive thymidine. Mouse muscles were harvested 2 and 4 days later and myoblast survival and proliferation were evaluated by scintigraphy and Y chromosome quantitative PCR. The long-term graft success was evaluated using gamma-radiograph imaging and by counting the dystrophin positive muscle fibers. Hypoxyprobe labeling has shown that most of the transplanted myoblasts were hypoxic. The transplantation of radioactive male myoblasts in female mice electroporated with the VEGF(165) plasmid demonstrated that VEGF reduced their death by 10% but did not improve their proliferation. VEGF(165) enhanced human myoblast survival in vitro under hypoxic conditions. Electroporation of TA muscles of SCID mouse with the vector coding for VEGF(165) promoted angiogenesis and improved by 1.5-fold the success of myoblast transplantation in comparison with the control mice that were electroporated with the empty vector. These results indicate that hypoxia is partially responsible for the death of the transplanted myoblasts. VEGF can be used to improve myoblast survival and the graft success.